Granulocyte colony stimulating factor (G-CSF) treatment was successfully used in three preterm infants with alloimmune neonatal neutropenia (AINN). Two infants had persistent neutropenia despite treatment with intravenous immunoglobulin and random donor granulocyte transfusions for presumed sepsis. Neutrophil counts returned to normal with G-CSF treatment; the response was least convincing in one infant with fulminant necrotising enterocolits.
Serological findings Sera were screened for neutrophil antibodies by standard granulocyte agglutination and immunofluorescence tests. In each case a neutrophil specific antibody was detected in both maternal and umbilical cord serum which reacted with paternal and the infant's recovery neutrophils but not maternal neutrophils. In case 1 no recognised antibody specificity could be defined despite testing with extensive neutrophils panels, suggesting a possible new antigen. Anti-NA2 was implicated in both cases 2 and 3. Serological and DNA based neutrophil typing in these cases confirmed that the mothers were negative for NA2 and that the fathers and infants were NA2 positive.
Discussion
The three infants were investigated and treated for presumed sepsis because of prematurity, respiratory distress, and severe neutropenia. Two of these infants had been treated before with both intravenous immunoglobulin and random donor granulocyte transfusions which had failed to produce a sustained increase in neutrophil count. In all three infants the absolute neutrophil count returned to normal with G-CSF treatment, although there was considerable variation in the magnitude of the neutrophil increment. There was an indisputable neutrophil response in case 2. A prompt neutrophil response was also seen in the third tively) in the clinical course of two infants, in contrast to its early use in the present cases. These findings contrast with a recent report, 5 which describes disappointing results with G-CSF treatment in AINN due to an anti-HLA antibody. Two of the present cases involved anti-NA2; the third antibody was of unrecognised neutrophil antigen specificity. The success of G-CSF in this disorder may differ according to the antigen involved. 6 The incidence of AINN is estimated at < 0.1%.1 2 However, the prevalence of neutrophil specific antibodies in pregnant women is much higher, ranging from 1.1% to 20%. These antibodies may be against the known granulocyte specific antigens, including NA1, NA2, NB1, ND1, NE1 and RED, or may involve as yet undefined antigens. Severe AINN may occur in the firstborn and in women who have never been transfused.2 Usually, subsequent pregnancies are similarly affected.2 Neutropenia is often an incidental finding in healthy term infants, in contrast to the three sick premature infants in the present study. This disorder should always be considered as a potential cause of the neutropenia associated with sepsis as it may be a predisposing factor. Early institution of effective treatment is vital for these infants: in a previous study we found a mortality of 61% in infants with neutropenia and documented early onset sepsis. 7 Granulocyte colony stimulating factor increases circulating neutrophil numbers by stimulating release of neutrophils from the bone marrow and inducing myeloid proliferation. 8 Gilmore et al ' suggest that G-CSF may abrogate neutropenia in AINN in two ways: by increasing neutrophil production relative to destruction; and by down-regulation of antigen expression, thereby rendering the neutrophils less vulnerable to circulating antibodies. These mechanisms are not mutually exclusive. Further studies need to determine the precise mechanisms involved. Our data support a previous report,' that G-CSF is a safe effective treatment for AINN. It has the potential to abrogate neutropenia and reduce hospital stay in healthy infants, and reduce morbidity and mortality in infected infants. However, success with this treatment may depend on the antigen involved. 
